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Abstract
We reply to the ”Comment on ‘The Lifshitz-Matsubara sum formula for the Casimir pressure
between magnetic metallic mirrors’”. We believe the comment misrepresents our papers, and fails
to provide a plausible resolution to the conflict between theory and experiment.
In our recent publication [1], we have ex-
tended the analysis presented in [2] for non
magnetic materials in order to include the
case of magnetic materials. The Comment [3]
on the paper [1] does not discuss this ex-
tension to the magnetic case. It deals with
points related to the context in which our pa-
per [2] was written but misses completely the
original results obtained in [2] as well as [1].
It also contains descriptions of the content
of [1, 2] which clearly contradicts what is
written in these papers.
The authors of [3] claim that we advo-
cated a redefinition of the plasma suscepti-
bility. In contrast to this claim, we were ex-
tremely careful to avoid confusion between
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different definitions of the susceptibility. To
this purpose, we introduced specific notations
in order to distinguish the 3 different defini-
tions
• χγ = ǫγ − 1 =
σγ
−iω
with σγ =
ω2p
γ−iω
for
the Drude model ;
• χη for the limit of the Drude model
when γ → 0
• χ0 for the lossless plasma model where
γ = 0.
We clearly stated in [1, 2] that the Drude
model matches at low frequencies the optical
(permittivity ǫγ) and electrical (conductiv-
ity σγ) characteristic functions of the metal-
lic plates used in the experiment when γ has
1
the appropriate value for the metal of interest
(say for example gold or nickel). In contrast,
the models χ0 as well as χη do not match
these optical and electrical properties [4, 5].
We introduced the words “Casimir puzzle”
to emphasize the undisputed fact that ex-
perimental measurements [6, 7] are in better
agreement with the plasma model χ0 than
with the Drude model χγ whereas the latter
is a much better motivated description of the
actual properties of the plates.
The main content of our papers [1, 2] con-
sists in careful derivations of the Lifshitz for-
mulas for the Casimir force when these dif-
ferent definitions are used. In particular, we
devoted a special attention to give a proper
description of the difference between χη and
χ0, in the sense of distribution theory. We
did then show that this difference is a source
of delicate problems in the usual derivation
of the Casimir pressure, and that the com-
monly used Lifshitz-Matsubara sum formula
has to be corrected when using the suscepti-
bility χη. This is the main technical result in
our papers. The Comment [3] gives an unfair
representation of their content by claiming
that we confuse the 2 definitions χη and χ0
and then ignoring the new results obtained
through a careful study of their difference.
Our papers are interesting from a pure
theoretical point of view, as they shed new
light on the subtleties of the application of
Cauchy’s residue theorem in the context of
the calculation of the Casimir forces. In
contrast the Comment contains confusing
discussions of analytical properties of re-
sponse functions, based on textbook material
(ref. [10] in [3]) which is not sufficient for a
correct analysis of the debated points. Equa-
tion (4) in [3] is not a sensible relation in
the theory of distributions, and its loose ma-
nipulation leads to the difficulties discussed
in the Comment. In contrast, our definition
of χη (eq. (8) in [1]) or its representation in
terms of the distribution δ′ (eq. (9) in [1] fully
equivalent to eq. (8)) allows one to derive the
correct formula for the Casimir force [2].
The last part of the Comment is an
awkward justification of the use of the ill-
motivated plasma model when comparing ex-
perimental results to theoretical predictions.
The susceptibility function (6) in [3] does
not match the well-known optical and elec-
trical properties of metallic plates, and the
agreement of the predictions drawn from this
model with experiments can only be consid-
ered as a puzzle yet to be solved. The propo-
sition in [3] according to which metals would
not respond to quantum fluctuations of fields
as they do for classical fields is weird as it
invalidates the theory used to obtain predic-
tions. The very idea of comparing theory and
experiment loses any meaning if one feels free
to change at will the theory so that its pre-
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dictions agree with the measurements.
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